For more than three decades now, satellite passive microwave observations have been used to monitor polar sea ice. Here we utilize sea ice extent trends determined from primarily satellite data for both the Northern and Southern Hemispheres for the period 1972(73)-2004 and compare them with results from simulations by eleven climate models. In the Northern Hemisphere, observations show a statistically significant decrease of sea ice extent and an acceleration of sea ice retreat during the past three decades. However, from the modeled natural variability of sea ice extents in control simulations, we conclude that the acceleration is not statistically significant and should not be extrapolated into the future. Observations and model simulations show that the time scale of climate variability in sea ice extent in the Southern Hemisphere is much larger than in the Northern Hemisphere and that the Southern Hemisphere sea ice extent trends are not statistically significant.
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Popular Summary
Long-term sea ice trends in both polar regions observed over the last three decades with satellite passive microwave radiometers have received much attention recently by the scientific community as well as by the press. For the purpose of putting these trends into a broader statistical context and for understanding their climatic significance, we compared them with results from simulations by eleven climate models. In the Northern Hemisphere, observations show a statistically significant decrease of sea ice extent and an acceleration of sea ice retreat during the past three decades. However, from the modeled natural variability of sea ice extents in control simulations, we conclude that the acceleration is not statistically significant and should not be extrapolated into the future. In the Southern Hemisphere the sea ice extent trends are not statistically significant.
Significant Findings
In the Northern Hemisphere, satellite observations show a statistically significant decrease in sea ice extent and an acceleration of sea ice retreat during the past three decades, whereas for the Southern Hemisphere the observed positive trend is not significant. However, from a comparison of modeled natural variability of sea ice extents from control simulations of eleven climate models, we conclude that the acceleration in the Northern Hemisphere is not statistically significant and should not be extrapolated into the future. In the Southern Hemisphere the observed trend over this period remains statistically insignificant.
Abstract
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Introduction
In an earlier attempt to use climate models to assess and interpret the observed contemporary trend in Northern Hemisphere sea ice extents, Vinnikov et al. [ 19991 were limited by the brevity of the available satellite record, less than two decades, and by having simulations from only two climate models available at that time. Two new factors move us to update the Vinnikov et al. [1999] assessment now. The first one is that Cavalieri et al. [2003] extended the records of sea ice extents back to 1972-1973, using the Nimbus 7 Scanning Multichannel Microwave Radiometer (SMMR) [Gloersen et al., 19921 in 1978 Table 1 and will be discussed in the next section. 
Model assessment of observed trends
Comparing the climate model simulations to the observations:
(1) Satellite observed annual mean multi-year averages for 33-32 years of sea ice extents (a) are almost equal in both hemispheres (1 1-12-106 km2) . The majority of the models agree that annual average sea ice extents in the two hemispheres do not differ significantly for present-day climate. (3) The observed decreasing trend in Northern Hemisphere sea ice extents, Pz-0.3.106km2, is statistically significant based on the error statistics 08 and a+. for sea ice extents from most of the models. Observed sea ice retreat in the Southern Hemisphere is much weaker and statistically not significant, but it is reproduced in simulations of 8 of the 11 climate models.
(4) Acceleration in the rate of sea ice retreat observed in the Northern Hemisphere is statistically significant according to calculations based on the observed data by themselves. But, none of the simulations fiom the 11 climate models obtain a statistically significant acceleration. Clearly, acceleration is necessary at some point in order to transition from a stationary sea ice regime, as seems to have existed in the Northern
Hemisphere ice cover in the first half of the 20th century [ Vinnikov et al., 19991 , to the current retreating sea ice cover. 
Concluding remarks
We have attempted to place more than three decades of satellite observed polar sea ice variations into a broader statistical context by comparing them with sea ice simulations from eleven state-of-the-art climate models. The simulations were used both 
